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] 70 )Ir. J .  Brown on Dropping-Mercury Electrodes. 

cell thus arranged was charged as before~ and after stopping 
the charging current observations were taken of the E.M.F. 

From this Table it appears that the rate of fall is very much 
slower than before. This is especially marked in Exp. III.~ 
where the strength of the acid in the jar is nearer the possible 
maximum producible in the interstices of the spongy materials. 

It may l~e worth notice, that the value of the' E.M.F. to 
which the cells finally rise in Exps. I., II., and III.  of the 
first series is very nearly the same as that to which theyfMl 
in the first two experiments of the second series. ] f  the rise 
is due, as we think, to the diffusion inwards of the stronger 
acid, some such agreement might be expected. 

We therefore regard the abnormal E.M.F. as due to the 
inequality of acid strength~ and its gradual disappearance as 
due to equalization of strength produced by diffusion. 

XIX. On Dropplng-Mercury Electrodes. By J. Baowz~*. 

N Prof. Ostwald's Reply t he is scarcely correct in descri- 
bing my paper ~ as a "  supposed disproof of v. Helmholtz's 

theory." It was perhaps unnecessary to disprove what had 
not been proved. V. Helmholtz put tbrward an explanation 
based on several unproved hypotheses. I offered what ap- 
peared to me a simpler and more probable theory. Prof. 
Ostwald, however, goes further ; and there arises the question 
whether many of the supporters of v. Helmholtz's theory 
would accept Prof. Ostwald's exposition of it, or the predic- 
tions which he founds so easily upon it. He is, however~ so 
sure of his ground as to go the length of prophesying in his 
fourth par,~graph (p. 480) what will happen if I try a certain 
experiment. Well, that experiment I had of course already 
repeatedly tried before I m~de any assertion as to the result ; 
and now~ to make sur% I have repeatedly tried it agniu~ and 
so far from the current being " much weaker" than in the 
previous case, as Prof. Ostwald implies that it obviously must 
be, I am unable to detect a mean difference of one half per 
cent. between them. Any subsequent decrease of the current 
by polarization of the resting mercury is explained equally by 
either his hypothesis or that which 1 advocate, as is also the 
current referred to in the last, part,graph of his reply. 

It is after all possible that the initml equality of these cur- 
rents (however this may affect Prof. Ostwald's view) might, 
by the adoption of some further not impossible hypotheses, be 
made to agree provisionalty with the view of v. Hehnholtz. 

* Communicated by the Author. 
t Phil. Mag. June 1890. $ Ibid. M~y 1889. 
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Prof. Edgeworth's Problems in Probabilities. 171 

I t  may suffic% therefore~ that attention has been called to a 
theory alternative to that of v. Hehnholtz, and which seems, 
to me at ]east~ much simpler and more probably true. 

An undoubted knowledge of even the sign of the potential 
of mercury in contact with an electrolyte would go a great 
way towards settling the question at issue. According to my 
view, it is probably negative. V. Helmholtz's theory is founded 
on the assumptio'n that it is positive; but, notwithstanding 
ttle rather decided way in which this assumption is at first 
stated*, no real proof is given; and the subsequent remark 
("  wKre z. B. das Queksilber positiv" t )  indicates the recognized 
provisional character of the assumption. I t  lies with those 
who would give to the provisional theory of v. Hehnholtz 
the character of an ascertained law of Nature to provide a 
knowledge of the true value of the hypotheses on which it is 
based be/bre it can c,qrr.y the weight they propose to attach to 
it, or serve as a reliable support for the further researches 
already dependent on it. 

XX. P~'oblems in Probabilities : _No. 2~ Competitire E:camina- 
tions. By  Professor F. Y. EvGgwom'n, D.C.L.$ 

q~ HE following study is related to the first number of the 
series § as being another instance of the Probability- 

calculus applied to a practical interest. In a paper on " The 
Statistics of Examinations," which was published in the 
September number of the Journal of the Royal Statistical 
Society for 1888, and in a sequel to that paper which will 
shortly be published in the same Journal, I have made an 
estimate of the extent to which the results of competitive 
examinations depend upon the accident of one examiner 
rather than another equally competent being appointed to 
mark the work of the candid,qtes. Referring to those papers 
for a fuller exposition of the statistical data and the practical 
conclusions~ I propose here to abstract the mathematical 
reasoning. 

The fundamental axiom is the proposition, evidenced by 
analogy and specific experience, that the marks given by 
different examiners to the same piece of work are apt to be 
arranged according to some law of error or facility-curve 
which is constant for the same class of examiners and work 
examined. The analogy between errors of observation and 
discrepancies in marking is evident. But, as the transition is 

* Wissensohaftliehe Abhandlan.qen~ i, p. 934. t Ibid. p. 936. 
Communicate~ by the Author. 

§ See Philosophical Magazine, October 1886. 
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